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Exploratory Experiments (EE)
1. EE1 – HDR/WCG signal representation and coding 
Chair: Alexis Tourapis
Goals:
· Determine whether there are non-normative (to the codec) processes that would allow us to improve upon the already defined anchors
· Tentative tools to be evaluated (with different combinations)
· Color Transforms
· Down/Up-sampling
· Transfer Functions
· Both mathematically and experimentally
· Provide information about the performance of HEVC Main 10 on its suitability of encoding HDR content
Description/Experiments:
To evaluate the above, we need to perform the following encoding tests:
· Transfer function experiments (more could be added)
· Dolby PQ-10K (anchor)
· Philips optimized at 5K (PH-5K) and 10K cd/m2 	
(two options, extrapolation vs parameter based) 
· Technicolor G-Log (m33773)
· Color space experiments
· Y’u’v’ (PQ for Y’)
· Y’u”v” (PQ and PH-10K)
· Y’CbCr
· Adaptive Color Transforms
· Down/up-sampling experiments	 
(two stage: conversion only, followed by encoding of “n-best” solutions)
· Alias Cancellation filters (Y’CbCr)
· Linear vs. non-linear space for up/down-sampling (Y’CbCr)
· Shorter filters, possibly avoid negative taps?
· 2 tap for YCbCr and Y’u’v’
· Adaptive downsampling/upsampling (see m32222)
· Other solutions could also be investigated if proposed in any of the above
Comments/Issues
· As defined the number of combinations may be “forbidding”. We should determine, as soon as possible, which combinations could be used, using possibly a hierarchical approach (to be determined).
· Preparing subjective tests takes considerable time. It is suggested that at least 3 weeks are necessary to prepare the content, while the test should not be excessive. Tests should be prepared before this timeline (to be determined). 
· Subjective verification of one or more test vectors determined as best is likely to be performed by Dolby, Technicolor, and EPFL. If verified, then ultimate best (based on the existing HEVC specification) will determine the new anchor.
· Need a tool for PQ-YUV back to linear space OpenEXR files.
· Can we integrate the format conversion workflow with the HM?

2. EE2 – Subjective Test methodology
Chairs: Walt Husak, Touradj Ebrahimi
Goals: 
· To characterize and evaluate the visual quality of the decompressed video sequences on various displays that will be available in 2015
· To compare the performance (coding efficiency) of various video coding algorithms via subjective tests

Formal Viewing Tests:
· In addition, there is interest in using Side by Side for visual testing as well, in case of using one single HDR display.

Informal Viewing Tests:
· Side by side
· Same motion direction on the two sides
· appropriate separation between the two sides 

Other information 
· 2 or more training sequences are required for the viewing tests.
· The tests are based on 4 stimuli to make the visual comparisons.

3. EE3 – Objective Test Methods 
Chair: Edouard Francois
The scope of this EE is to select from a pool of existing objective metrics one or more metrics to assist in evaluating submitted proposals.
Different objective distortion metrics are commonly used for SDR such as PSNR or SSIM. Unfortunately, most of these metrics are suitable for SDR, but may be not usable as is for HDR. This experiment aims at identifying distortion metrics that are relevant to evaluate the performance of HDR video coding solutions. 
The proposed approach for this EE is to proceed as follows:
· identify a number of potentially relevant distortion metrics  
· run different codecs (or codec settings) at different operational points for a set of test sequences
· set-up some visual tests and measure related metrics
· analyze the data to check how much correlation exists between visual metrics and distortion metrics

The work plan until the next MPEG meeting of October 2014 is defined as follows:

· Initial visual tests
· Visual tests will be done by EPFL.
· EPFL will provide the results of the visual tests to the MPEG HDR/WCG AhG group. 
· EPFL will also provide the analysis about the correlation between the measured perceptual scores and the objective metrics computed between the source and test (coded) sequences.
· The tests will be done using the SIM2 display.

· Timeline (CET based): 
· September 1st : Edouard will send Touradj the anchors sequences. 
· using the MPEG ftp site used for anchors & exploration work.
· The ftp site will be given by Jens
· September 22: EPFL provides the results to AhG chairs
· MOS scores, confidence intervals 
· September 24: selected content made available by the AhG chairs to the group
· Address of the ftp site where results are stored 
· People interested to get the results should contact the AhG chairs.
· Template for reporting objective measures will also be provided by EPFL
· October 8: proponents of objective metrics provide their results (objective scores) to Touradj
· October 15: EPFL provides results of the analysis

· Sequences
· The tests will be made using the 5 Technicolor sequences (Seine, Market3, FireEater2, Tibul2, Balloon)
· In addition, the sequences Lux and Typewriter should be added
· The sequences to be provided by Alexis to Edouard by August 15
· Possibly 2 more sequences (from Stem and Telescope) could be added
· The sequences to be provided by Chad to Edouard by August 15

· EPFL will select the training sequences among the provided test sequences
· The sequences will be made available at the following ftp website:
· The ftp site will be given by Jens

· Codec configurations
· The coding chain as defined for the generation of the Main10, 4:2:0 anchors provided at the Sapporo meeting will be used.
· 1 version of the codec used, with YCbCr color space
· For Balloon sequence, one lower point around 1 Mbps will be added.
· The uncompressed version plus three compressed versions (the 3 lower bitrates) for each sequence will be provided (on September 1, cf timeline above).
· Later on, the work can be possibly continued by considering another codec (for instance HEVC Main 10 using YDzDx color space) and other evaluation methodologies.

· Formats sequences 
· The format of the sequences for the derivation of the objective metrics will be 4:4:4 RGB BT.709, openEXR (uncompressed, no tiles, …)

· Objective metrics to be evaluated
· A set of metrics will be evaluated in priority. Any participant can bring additional data, for example VDP2.
· The considered metrics are:
· PSNR Y’, Cb, Cr 4:4:4 in PQ-TF (applied on R, G and B) 16b domain 
· Option X, Y, Z can be also considered
· A Single measure for the 3 components will also be derived as:
· MSE = (MSEY+MSECb+MSECr)/3
· Same for X, Y, Z
· deltaE2000 or PSNR_deltaE2000 – peak 65504
· which white point Yn value ?
· difference reference luminance for white point value will be tested: 100, 1000, 5000 nits
· possible references from Walt
· mPSNR
· a software will be provided implementing these different metrics, by Jacob on September 15, 2014 – to be validated 
· Jacob to provide the initial sw version with mPSNR implemented
· Alexis to provide openEXR input/output methods
· Technicolor to provide the deltaE implementation
· Fraunhofer to provide the PSNR implementation
· Results frame by frame  as  well as overall per sequence will be provided
· An xls template will be distributed to the group, developed by Alexis Tourapis (Apple), Jacob Strom (Ericsson), Edouard Francois (Technicolor)
· Delivered by September 24

Overall timeline
· August 15:
· the sequences Lux and Typewriter to be provided by Alexis to Edouard
· 2 more sequences (from Stem and Telescope) to be provided by Chad to Edouard 

· September 1st : Edouard will send Touradj the anchors sequences. 
· using the MPEG ftp site used for anchors & exploration work.
· The ftp site will be given by Jens
· September 15: software implementing these different metrics to be provided by Jacob on September 15, 2014 – to be validated

· September 22: EPFL provides the results to AhG chairs
· MOS scores, confidence intervals 

· September 24: selected content made available by the AhG chairs to the group
· [bookmark: _GoBack]Address of the ftp site where results are stored 
· People interested to get the results should contact the AhG chairs.
· Template for reporting objective measures will also be provided by EPFL

· October 8: proponents of objective metrics provide their results (objective scores) to Touradj

· October 15: EPFL provides results of the analysis


